The prevalence of neuropathy in patients with immunoglobulin M (IgM) monoclonal gammopathies ranges from 5% to 31%.
The prevalence of neuropathy in patients with immunoglobulin M (IgM) monoclonal gammopathies ranges from 5% to 31%. 1 The most frequent neuropathy is associated with monoclonal IgM reacting with myelinassociated glycoprotein (MAG) and is usually a chronic demyelinating disorder that typically presents with progressive ataxia and painful paresthesias. 2 The clinical features of neuropathies associated with Waldenstrom's macroglobulinemia (WM) and IgM-monoclonal gammopathy of unknown significance are similar.
3 Treatment is only warranted in case of significant disability and should not be based on the IgM level or bone marrow infiltration. 4 Intravenous immunoglobulin (IVIg), interferon alpha, plasma exchange and immunosuppressive therapy have all been used, but there is no consensus treatment.
5
More effective therapy is therefore needed as 30-40% of patients are disabled by severe, progressive neuropathies that undermine their quality of life.
6 Several open-label trials of rituximab, a chimeric mouse-human monoclonal antibody directed against the B-cell surface protein CD20, have given encouraging results. 7, 8 Moreover, even though no randomized controlled trials have provided evidence of improvement in primary outcome measures, several secondary outcomes were improved. 9, 10 In WM and other indolent B-cell lymphomas, rituximab combined with nucleoside analogs or with nucleoside analogs plus alkylating agents, yields better responses than rituximab monotherapy. 4 Based on these results, we wondered whether patients with anti-MAG neuropathy might benefit more from rituximab plus chemotherapy (immunochemotherapy) than from rituximab alone (immunotherapy).
In this retrospective study, we therefore compared our experience with immunochemotherapy and rituximab monotherapy in 45 patients treated for anti-MAG neuropathy at Salpêtrière Hospital, Paris, France, from 1996 to 2011. Apart from symptomatic neuropathy, none of these patients met the criteria for treatment initiation defined by the second WM international workshop. The treatment choice was based on the aggressiveness of the neuropathy and its rate of progression. To evaluate the treatment response we used the Rankin Score (RS) that measures the degree of disability or dependence for daily activities. The scale ranges from 0 to 5, as described in Table 1 . Improvement was defined as a 1 point or more decrease in the RS score, stabilization as an unchanged RS, and progression as a 1 point or more increase. Table 2 ). The median follow up of patients treated with rituximab alone was 30 months (range 4-76). Twenty-one patients (80%) improved, 4 (15%) stabilized and one (4%) deteriorated. The median time to response was 9.5 months (range 3-33) overall, 11.9 months (range 6.7-22.1) among patients receiving first-line treatment and 9.7 months in patients previously treated with chlorambucil. One patient relapsed, after a median time of 32 months. No adverse effects were reported.
Interestingly, the median time to response was significantly shorter in the combination therapy group compared to the immunotherapy group, 5 months and 9.5 months, P=0.03. Moreover, anti-MAG titers and IgM level at diagnosis were not associated with disease severity. We observed no significant difference between pre-and posttreatment anti-MAG titers in patients who responded clinically (P=0.64), possibly because we could not measure serum antibody activity at levels above 70,000 BTU. On the contrary, the IgM level fell in patients with a clinical response (P<0.029) and might thus be used as a surrogate marker of treatment efficacy. The electrophysiological evaluations in 23 responder patients confirmed the clinical improvement observed, significant improvements were observed in the mean median nerve distal latencies and in haematologica 2013; 98:e155 Moderate disability. Requires some help but able to walk unassisted. 4 Moderately severe disability. Unable to attend to own bodily needs without assistance, and unable to walk unassisted. 5 Severe disability. Requires constant nursing care and attention, bedridden, incontinent.
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the mean compound muscle amplitude potential of peroneal nerve on tibialis anterior (7.73 ms vs. 7.14 ms, P=0.04 and 1.44 mV vs. 2.37 mV, P=0.02, respectively). In our study, we found that over 80% of patients responded to both immunotherapy and immunochemotherapy. However, clinical responses were significantly more rapid (median 5 months) with combination therapy than with immunotherapy alone (median 9 months; P=0.03). Patients who did not respond or who relapsed after rituximab alone responded to rituximab plus chemotherapy, confirming the ability of combination therapy to reduce clonal B-cell expansion in anti-MAG neuropathies, as in indolent B-cell lymphoma. However, combination treatments are more myelotoxic, especially in elderly patients with comorbidities, and late adverse effects of chemotherapy, including myelodysplasia/acute myelogenous leukemia, must be taken into account before starting treatment.
11,12 These treatments, therefore, must only be used in fit patients with severe, progressive neuropathy.
In conclusion, this retrospective study suggests that rituximab, combined with a purine analog or cyclophosphamide, is effective in patients with severe anti-MAG neuropathy and a Rankin score of 3 or over, and that responses are obtained more rapidly than with rituximab monotherapy. Rituximab combination therapy was well tolerated and may, therefore, be suitable for fit elderly patients requiring rapid disease control. 
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